New insights into neurohormonal regulation of pancreatic secretion.
The existence of high- and low-affinity cholecystokinin (CCK)-A receptors on rodent pancreatic acini is well established. Until recently, CCK was believed to act directly on pancreatic acini to stimulate pancreatic secretion in both rodents and humans. However, conclusive evidence that human pancreatic acini lack functional CCK-A receptors has been presented. Despite substantial differences in rodent and human pancreatic physiology, CCK appears to act via vagal cholinergic pathways to mediate pancreatic secretion in both species. Structural and functional evidence suggests that CCK acts on vagal afferent fibers, which may explain how CCK doses that produce physiologic plasma CCK levels act via vagal cholinergic pathways to stimulate pancreatic secretion. Although most knowledge of vagal CCK-A receptors comes from research on rodents, physiologic studies suggest that this information is applicable to humans. In contrast to its effect on satiety, which is mediated by low-affinity vagal CCK-A receptors, CCK acts through high-affinity CCK-A receptors to evoke pancreatic secretion, suggesting that different affinity states of the vagal CCK receptors mediate different digestive functions. Vagal afferent pathways also transmit sensory information about the mechanical and physiochemical state of the digestive tract, mediated in part by serotonin, which, in turn, influences pancreatic secretion. A synergistic interaction between CCK and serotonin at the level of the nodose ganglia may explain the robust postprandial pancreatic secretion despite a modest postprandial increase in plasma CCK. Important physiologically, these findings not only explain discrepancies in previous in vivo vs. in vitro studies, but they revolutionize our current concept of the mechanism of CCK on pancreatic exocrine secretion.